In this paper we study the statefinder parameters for the tachyon dark energy model. There are two kinds of stable attractor solutions in this model. The statefinder diagrams characterize the properties of the tachyon dark energy model. Our results show that the evolving trajectories of the attractor solutions lie in the total region and pass through the LCDM fixed point, which is different from other dark energy model. 98.80.Es 
to differentiate among different forms of dark energy. Here q is the deceleration parameter. The statefinder is a geometrical diagnostic that it depends on the scalar factor a. Since different cosmological models involving dark energy exhibit qualitatively different evolution trajectories in the s−r plane, this statefinder diagnostic can differentiate these dark energy models.
In this paper, we will study the statefinder parameters for the tachyon field dark energy model. It is found that the evolving trajectories of this model are different from other dark energy models. The paper is organized as follows: In Sec. 2, we specify the form of tachyonic potential and obtain the autonomous equations of tachyon dark energy model. In Sec. 3, it is analyzed to the evolving trajectories of this model in the statefinder parameter plane. Section 4 is our conclusions.
The evolution equations for a flat FRW cosmological model filled with a tachyon field T and a barotropic perfect fluid with equation of state p γ = (γ − 1)ρ γ arë
which are subject to the Friedmann equation
where dots denote differentiation with respect to cosmic time t and H is the Hubble parameter. The density ρ T and pressure p T of tachyon field are given by, then
We introduce the following dimensionless quantities:
Thus the fractional densities of the two fluids are defined as, respectively
Consider the inverse square potential 12 V (T ) = βT −2 now. We can cast the evolution equations in the following autonomous form:
where the number of e-folds N ≡ ln a and the constant α ≡ 4/3β > 0. From the definitions of these new variables, we obtain the equation ω T of state of tachyon field
III. THE STATEFINDER PARAMETERS FOR TACHYON DARK ENERGY MODEL
In order to discriminate between different forms of dark energy, Sahni et al 11 proposed a geometrical diagnostic method-statefinder papameter. Since different cosmological models involving dark energy exhibit qualitatively different evolution trajectories in the s − r plane, this statefinder diagnostic can differentiate various kinds of dark energy models. By far some models, including the cosmological constant, quintessence, phantom, quintom, the Chaplygin gas, holographic models, interacting and coupling dark energy models 11,14−20 have been successfully differentiated. For example, the statefinder parameters correspond to a fixed point {r = 1, s = 0} for the spatially flat LCDM cosmological model which is a good fit for the observation 21, 22 , the quintessence model with inverse power law potential, the phantom model with power law potential and the chaplygin gas model all tend to approach the LCDM fixed point, but for quintessence and phantom models the trajectories lie in the regions s > 0, r < 1 while for Chaplygin gas model the trajectories lie in the regions s < 0, r > 1. In this paper, we apply the statefinder diagnostic to the tachyon field model. To begin with, statefinder parameters (1) can be rewritten as
which ω ′ T = dω T /dN , and the deceleration parameter is also given
In the following we will discuss the statefinder for the attractor solutions in Ref [13] : tachyon dominated solution and tracking solution. Firstly, we discuss the attractor solution P at (x, y) = (
), which is an asymptotically stable mode and corresponds to tachyon dominated solutions for γ > γ 1 (γ 1 ≡ αy 1 ). Nextly, there exists another attractor solution Q at (x, y) = ( √ γ, γ α ). When 0 ≤ γ < γ 1 , Q is always asymptotically stable and corresponds to the tracking solution. In Ref [13] the constant α = 1.5, we can obtain y 1 = 0.5 and γ 1 = 0.75. With the condition of the above attractor solutions, we consider the constants γ = 4/3 for the tachyon dominant solution and γ = 0.3 for the tracking solution. In addition, the two special values γ = 0 and 1 are also studied. In Fig. 1 and Fig. 2 we show the time evolution of the statefinder parameter pairs {r, s} and {r, q}. The plot is for variable interval N ∈ [−5, 10]. We see clearly that the curves pass through the LCDM fixed point {0, 1}. And the evolving trajectories lie in the total region, which is different from other quintessence and phantom models. In Fig. 3 and Fig.  4 we plot the evolution trajectories of the statefinder parameters versus N diagram of the stable attractor solutions. It is noted that γ causes the deviation between statefinder parameters and LCDM scenario. In the figure of N − r, the curve for γ = 0 approaches to LCDM scenario after N = 0, while for other cases the distance from the curves to LCDM scenario becomes large with the decreasing of γ. In the figure of N − s, the constant γ also causes the deviation between the curves and LCDM scenario. In Fig. 5 the equation of state for the tachyon field has been shown. The equations of state for γ = 0 and γ = 0.3 tend to −1 and −0.7 after oscillations, respectively, while for the other two cases ω T would violate the basic condition ω < −1/3, which can not lead to the acceleration. So, through the statefinder diagnostic, we not only characterize the properties of the tachyon dark energy model, but also show the difference from the other dark energy models.
IV. CONCLUSIONS
In this paper, we study the statefinder parameters of the tachyon dark energy model. We analyze two cases of the stable attractor solutions: tachyon dominated solution and tracking solution. The statefinder diagrams characterize the properties of the tachyon dark energy model. Our results show that the evolving trajectories of this model lie in the total region and pass through the LCDM fixed point. The statefinder diagnostic can differentiate the tachyon model from other dark energy models. We hope that the future high precision observation will be capable of determining these statefinder parameters and consequently shed light on the nature of dark energy.
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